Purpose: Particle beams are increasingly applied to various cancer treatments because of their excellent dose localization to tumors while preserving surrounding normal tissues. However, characteristic of DNA damages induced by particle beams and their repair mechanisms are not fully understood. It is known that the majority of DNA double-strand breaks (DSBs) induced by ionizing radiation are repaired either by non-homologous end-joining (NHEJ) or by homologous recombination (HR) pathways. However, it has not been clarified how NHEJ and HR pathways contribute to the repair of DSBs induced by various particle beams [1, 2]. Thus, the purpose of this study is to clarify how these repair pathways contribute to the DSB repair in cells after irradiation with various radiation qualities.

